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ADVANCED MATERIALS WEST EUROPE 


AACHEN INSTITUTE EXAMINES NEW FIBER COMPOSITE USES 
Duesseldorf VDI NACHRICHTEN in German No 23, 5 Jun 87 p 21 


(Article: "Robot Winds Carbon-Reinforced Fiber Spindles: Special Research Is 
Working on Fiber Composites Technology;" first paragraph is VDI NACHRICHTEN 
introduction] 


\Excerpts] VDI NACHRICHTEN, Aachen, 5/6/87--A flexible manufacturing center 
is being developed at RWTH [Rhine Westfalia Technical University] Aachen, in 
the framework of a special area of research, “Production Technology for Non- 
metallic Fiber Composite Components.” The Aachen engineering scientists 
Professors M. Weck, T. Baumer and H. JZender have reported on this project, 
which will also be presented at the Aachen machine tool workshop on June 1! 
and ic. 


Production costs can be reduced considerably by fully exploiting available 
rationalization potential in production by means of fiber composite technology 
as well as by processing more economical semifinished products. The Aachen 
Institute for Production Technology (IPT) is therefore working on developing a 
flexible manufacturing center for the treatment and processsing of components 
in fiber composites, which should allow more econogical production through an 
optimal production process with the resulting higher quality. In this way, 
fiber composite technology could become more attractive for further 
applications such as producing components for machine tvols. 


The first components of carbon reinforced fiber to be produced to laboratory 
standards within the framework of the special research area are machine tool 
spindles and a forward feeding carriage for a formed wheel grinder. To do so, 
a loading robot is modified in such a way that the fiber composite material 
used for components and semifinished products (resins, fibers and prepregs) 
can be treated and processed. 


The loading robot has a winding uait for production of rotationally symmetric 
components and a station the allows prepregs to be laid so as to produce flat 
components. Suitable handling equipment is being developed both for winding 
rotationally symmetric components and for laying down flat pieces. A fully 
automated production process is planned to go from the treatment station 
through the hardening furnace to the final processing. 








Until now, loadin robots were used mostly for conveyance and in simple 
assembly stages. Accordingly, controls are aligned to these tasks. In order 
to use the loading robot as a treatment and processing machine, the obot 
controls must be supported by suitable sensors. The memory capacity of the 
controls, for example, generally are not sufficient to store all the spatial 
coordinates necessary to describe the surface of a spherically domed 
component. Thus an analytical forecast of all the points to be passed will 
not in this case lead to the objective t 


. r, a ~— ble sensor system must 
support the controls by correctly guiding operating equ. nt. 


[4 


J 
cr? 


interruption of the production process to teach new component geometry 
would be ineffective and would prevent opt l capacity n the roduct ion 
r r Yr J 
process. For this reason offline programming of the robot controls is a goal. 
. v 


ne odjective is to translate data collected when constructing component 
using CAD into robot command data 

Along with the optimization of production equipment for fiber composit 
components, the use of new materials and semifinished products should nies 
lead to an increase in economic performance. Thus in the production of fiber 
composite components ith pressure setting plastic matrix the clock tigze i 
critically influenced by the structural hardening chase connected to the 
production process. Sy using thermoplastic maicices, an improvement in 
economic performance can be expected as this meteriai needs no structural 
hardening. 

790: 36935/M316 
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AEROSPACE, CIVIT. AVLIATICN WEST EUROPE 


SEP TESTS 'CERASEP' COMPOSITE MATERIALS FOR HERMES 


Paris AFP SCIENCES in French 26 Mar 87 p 20 


[Unattributed article: "First Tests Satisfactory on Composites for Hermes"™] 


[Text] Paris--Satisfactorv tests on composite materials for the European 
space shuttle Hermes have just been carried out, SEP indicates in a 
communique. They showed that these ceramic-ceramic materials, manufactured 


by SEP under the name Cerasep, are very suitat’e for use in the space-rlane's 


components, which undergo extreme temperatures during “re-entry” into the 
atmosphere when returning from a space mission. 


SEP has been studving ceramic-ceramic composites for a number of years. 
Its former president, Mr Roger Lesgards, had in Octoher 1985 taken a 
position favoring use of these materials in the Hermes shuttle, and had, 
at a press conference, presented journalists with a number of ceramic 
parts: aileron, stabilizer, and leading wing edge. it was in fact a 
section of the leading edge of the Hermes’ delta wing which was subjected 
to the tests mentioned above, by the Avions Marcel Dassault-Breguet 
Aviation Corporation, the project's technical manager for aeronautics. 


The objective of these tests was "to test the behaviour of the component 
under mechanical, thermal and oxydizing constraints, both individual and 
simultaneous," like those encountered on re-entry. "The test conditions 
selected were as close as possible to those exverienced in flight, given 
the testing rrsources available today," SFP explains. 


The leading edge being tested was subjected to push-pull and thermal- 
shock trials. In particular, it was exposed to 1,30f%degree temperatures 
for 19 hours, and to 1,400-degree temperatures for 5 hours, which is far 
beyond the temperatures normally encountered during the half-hour that 
"re-entry" lasts. When these tests were completed, the piece still stood 
up several times over to “extreme loads," far exceeding the reauirements 
it must meet during the craft's normal life, roughly ten years. 


SEP emphasizes that this series of tests is part of the preparatory studies 
being conducted by CNES and ESA for the Hermes program. Hermes construction 
design will be decided upon at the end of the vear. 








It has been learned that the Hermes shuttle has recently once again been 
subjected to modifications. Its total orbiting weight, in particular, has 
been brought up to 21 tons, and this includes the installation of an 
ejectable cabin to afford better security for its 3 crew members. The 
specialists explain that the extreme loadings are 1.4 times higher than 
the maximum flight loads that the craft should never exceed in the course 
of its life. 


SEP Profits Rise 42.3 Percent 


In other news, SEP announced on 25 March a net profit fo Fr37 million, 
42.3 percent above 1985 (Fr26 million). SEP's current balance has 
practically doubled from one year to the next, going frot: Fr54 million 

to Frl06 million, while the operating surplus has gone from Fr82 to Frl3l 
million, after Frl3l million in allocations for depreciation and reserves 
(Fr101 million in 1985). 


Sales have increased by 16 percent, reaching Fr2.63 billion, of which 58 
percent was from the space and liquid-propulsior division, 38 percent 

from the composites and solid-fuel division, and 4 percent from the image- 
processing division. The corporation's board has proposed a dividend 

of Fr20 per share (Frl6 in 19°85), representing a total revenue per share 
of Fr30 (with a retention of Frlf per share) and a distribution of Frl2.8 
million. 


13070/9190 
CSO: 526 














AEROSPACE, CIVIL AVIATION WEST EUROPE 


SUCCESSFUL MICROGRAVITY EXPERIMENT BY MASER, SWEDISH PROGRAM 


Paris AFP SCIFNCES in French 2 Apr 87 p 25 


[Unattributed article: "Swedish-European Microgravity Experiments from 
Fsrange" ] 


[Text] Kiruna--A 250-kg payload comprising experiments vrepared within 
the FSA microgravity research program underwent microgravity conditions 
for 7 minutes and 15 seconds on 19 March, thanks to the launching of the 
first probe of the Swedish MASER program. Launched from Esrange, the 
Furopean experimental center at Kiruna, the Black Brant 5 rocket went up 
to about 290 kilometers. 


The experiments aloft, designed by West German, Dutch, Italian and Swedish 
laboratories, involved such research fields as immiscible alloys, 
metallurgy, heat transfer, and surface tension in liouids. 


ESA had a 60-percent share in this experiment which, although it concerns 
fundamental research to explain physical phenomena governing the proper- 
ties of materials, could lead to the development of new materials with 
many applications, from biology to electronics to aerospace. 


Probe programs of this kindc, such as the West German TEXUS program for 

example, in which ESA has a 50-percent share, have for several years been 
providing microgravity research with opportunities for flights characterized 
by frequency and flexibility. 


Being independent of the big space systems, such as the shuttle or 
Spacelab flights, these programs represent (until the space-station/Columbus 
complex is usable) the means to conduct reproducible experiments, with 
performance in the microgravity area as good as or a little better than 
those that could be done in the vacuum towers that exist or are under 
construction. 


In line with the bent of its specialized program, ESA is trving to promote 
this type of experiment with European industrialists, not only in prepara- 
tion for new Spacelah flights, but above all in the context of the 


Columbus progran. 


13070/9190 
CSO: 3698/526 
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AEROSPACE, CIVIL AVIATION WEST EUROPE 


NEW CHIEF OF FRANCE’S SNECMA SEEKS STATE AID, PARTNERS 


Paris L’USINE NOUVELLE in French 11 Jun 87 p 6 

[Interview with Bernard Capillon, SNECMA CEO, date and place no 
Alain Pauche and Jean-Pierre Casamayou: "More Competitiveness for Better 
Cooperation”) 


(Text) At the age of 57, General Bernard Capillon, new SNECMA CEO, has not 
forgotten his years of acrobatics as leader of Patrouille de France. Granting 
its first interview to L’USINE NOUVELLE, Mr Capillon readily uses flight meta- 
phors to define SNECMA’s new objectives. Precise, convincing, concerned with 
the company’s cohesion and independence, the former Air Force chief of staff 
fully expects to obtain the means necessary to pursue SNECMA’s development. 


[Question] You became SNECMA’s president several weeks ago. What are your 
priorities? 


[Answer] Like a pilot who is now a driver, my first job will be to push the 
throttle to carry out three tasks. First, be able to invest and rapidly 
obtain the necessary aid to effectively launch programs that are indispensible 
for the group’s future. Next, do everything possible to simultaneously assure 
the production and sale of our products; we cannot invest if we don’t sell. 
Lastly, further improve competitiveness. Even though productivity has 
increased by 60 percent in five year, that is still not enough. There is 
still progress to be made: reduce operating costs, improve sales and after- 
Sale services, and so on. This key word, competitiveness, applies to everyone 
and everywhere, from president to crew. Mind you, none of these objectives 
have priority, because they all have it. 


(Question) Your first goal is to very rapidly obtain money from your share- 
holder, the state. Are your financial needs that great? 


[Answer) Yes. This year we are launching three major programs at the same 
time. A military engine, the M88, two civilian ones, the CFM56 for the new 
These programs 


Airbuses A320 and A340, and a fast propeller engine, the UDF. 
cannot wait, because the competition will take advantage of 


ll 











And even though we devote 25 percent of our revenue to research and develop- 
ment, Our means are inadequate. Our self-financing effort has its limits: 
the company has invested 3.5 billion francs in 1986. 


Our projects are so large that the state needs to help; it is in an even 
better position to do that, since SNECMA is now repaying what the state has 
advanced in the past. All the money lent for the CFMS56 will be reimbursed in 
1990; and while 500 million francs were paid back this year, 1 billion will be 
reimbursed in 1987. The stakes are enormous: if we don’t have sufficient 
means to invest in time, we will simply lose the orders. 


[Question] Despite the success of the CFMS56, SNECMA’s results are poorer. 
How do you explain that? 


[Answer] It’s the value of the dollar. When the dollar drops by one franc, 
SNECMA loses 500 million francs, since the company bills essentially in 
dollars. Tell me the rate of the dollar and I’1ll tell you my results! 


[Question] Having successfully “married” General Electric, SNECMA appears as 
the French champion in international cooperation. Did SNECMA take off speci- 
fically as a result of its cooperation with GE? 


[Answer) No. SNECMA took off alone thanks to its military engines. The 
cooperation with GE expanded its basis, particularly in the civilian field, 
thanks to the CFMS6 family. But the group does not have an exclusive coope- 
ration with GE; its companies cooperate significantly in Europe in the area of 
Civilian engines--around the CFMS6 and CF6, in the military engines M53 and 
Larzac, in landing gears, turbines, and space. The Larzac cooperation con- 
tinues beyond national programs since we are working for the Luftwaffe. 


[Question] Can your cooperation with GE move toward the military? 


[Answer] Yes. General Electric wants us to have a good military program and 
to expand our cooperation in that area, either on a specific program or in 
mixed participations. We want to achieve it, but there are many obstacles. 
For instance, we must solve the very delicate problems of technology transfer. 


[Question} Are you seeking other partners? 


[Answer} Of course. We are looking for cooperations in Europe, particularly 
for the Rafale, which for us means the M88 engine. The recently created ACE 

International intends to associate other countries in the construction of the 
Rafale and its engine. For your information, we want to cooperate within ACE. 


[Question] Are you seeking other customers than Dassault for the jets 
designed for fighter planes? 


(Answer) Yes, we want to expand our customer list. We are working on the 
possibility of supplying jets to countries which want to build their planes, 
even if we end up in competition with GE. 





(Question) Two years ago, the French industry deemed it best not to parti- 
Cipate in the European fighter plane EFA. Today, you find yourself al 
Do you regret that decision? 


[Answer] When you want to establish a cooperation and you don’t succeed, you 
have to admit that it was a failure. And you can’t be satisfied with a 
failure. But when you stop an attempt at cooperation because conditions are 
not met, there is no blame. 


We must not regret it, because agreement was not possible. Had we parti- 
Cipated in that program, we woald have risked losing part of our know-how. 


Our position has not changed: we must retain complete mastery of the engine 
technology which we are ready to share. 


[Question] Could 1988 be the year: of SNECMA’s privatization? 
[Answer] No. For me, that is not on the agenda. 


11,023 
CSO: 3698/548 
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1t becomes a true political choice--whether they are ready to pick up this new 
challenge, or whether they want the United States and the Soviet Union to be 
the only actors in this new conquest, particularly since we have in Europe th« 
scientific and industrial capabilities to build a manned space station and 
assure its logistics with suitable means of transportation. 


~ 
— 


.Qvestion) That is an expensive program. Can Europe finance it? 


(Answer) I believe so. It is true that thi3 program, whose substance will be 
discussed on 22 and 23 June by the ESA Council, and which will serve as the 
basis for proposals to be advanced by the agency’s director general to goverr 
ments, can appear to be ambitious. But it remains very modest compared t<« 
those of the Americans and the Soviets. it is therefore not unreasonab. 
>onsider asking Europeans to progressively increase their contributions fror 
60 percent to 100 percent depending on each country. It is a matter of 


> 


" 
a 
’ 

, 
a) 


At present, Europe spends about 1500 MUC (Footnote 1) (10.2 billion f 
the current price of one accounting unit being 6.85 francs) per year on s 
It will have to spend more in order to finance the Ariane-5 launcher, the 
Hermes space plane, the Columbus manned unit which will be included in the 
American space station, and the Pallas autonomous visitabie module, while 
retaining the rest of its programs iscientific tasks, earth observation, and 


") 
- 
* 


so on) In fact, the annual expenditure peak should reach 2400-2500 MUC ir: 
1994 and 1995 (Footnote 2) (16.4 to 17.1 Billion francs at today’s rate of 
exchange). This is under discussion, Dut the admission of new countries 


Austria and Norway), and of two associate members (Finland and Canada) int 
he agency, should make things easier, especially since Spain, a full membe: 
f the agency, indicates its wish to significantly increase its participa 
in ESA’s programs. Ail countries will not increase their expenses at the sar 
ate To finance these programs, France for instance, will have to raise it: 
ngoing spece budget from today’s 5 billion francs, to about 6.5 billior 
francs in 1990. 


? 


Juestion) But will it not be necessary to move more slowly than planned: 


Answer ) Beyonao a certain point, we cannot extend the programs iest we 
increase their cost, disband the teams that worked on them, and disrupt th 
make sense to deve.op the Ariane-* 
cket, which has priority because of its commercial ramifications, without 
starting, eibeit with a siight delay, the parallel construction of the spac 
plane Hermes and the Columbus station These systems are not totally unre 
lated, and with time, we would risk losing our know-how In fect, riare 
will not be fully perfected until it has flown with Mermes; similariy, 
columbus will not be useful until we have «a transportation vehicie for the 


herence of the whole It does not 


re 


people who will man it We therefore have some flexibility for extending 
programs and expenses, and we can discuss delays of six months ¢t ne year 
but certainly not three or four years 








The proposals that will be submitted by ESA to the European governments stip 
late January 1995 for Ariane’s first experimental flight, 1997 for that of 
Hermes, and 1996 for launching the first element of Columbus. Th- launching 
of the Pallas visitable module (MTFF) is scheduled for 1998 As you can see 
this schedule has slipped with respect to the initial objectives, and there 
fore allows expenditures to be stretched out over about two years. 

(Question) Aren’t you afraic that these European efforts will take place at 
the detriment of other programs, particularly of national ones? 

(Answer) That must not be The space research and technology programs that 
we carried cut at the beginning of the 1370's allowed us to build the Ariane 
launcher, the Telecom telecommunications satellite, and the Spot satellite 
They are the ones which have made it possibile to propose Hermes today. But 
competition in space will become even stronger That is why I believe that a 
minimum of 6 percent of the French space budget must be devoted to such 
studies; it would be @ major mistake to not do it as an economy measure 
As the Soviet, American, Japanese, and European programs have clearly shown : 
the past, science has piayed anc will piay @ fundamental role in space acti 
vities The difficult and ambitious tasks created by these activities are 
true test benches for new techn jies We seem to be reacdier to take ris«s 
with a@ kamikaze probe that wil. ross the tail of Halley’s comet, than to tak 
risks with a satellite that will assure telephone service 24 hours a day F 
these reasons, science in the French program must reach a level of the order 
of 10 percent 

Sur European partners are if m™piete agreement with us Each of them has h: 
priorities, Dut they are aii aware of the fact that a balance is necessary 
between the effort toward access to space, represented by Hermes, cooperatior 
with the Americans, and develooment of European technology This balance is 
key to the success of the ministers nference of November 
Daftfticult Negotiations With Americans 

Question Where do negotiations stand with the United States m Europe's 
participation in the space statior 

Answer They iiiustrate the imits peratior ix American partners 
have unquestionabiy made substantial efforts, but discussions remain diffi 
suit The United States consider the space station a8 a national asset whose 
iGea they have initiated anc most f whach is financed by them They there 
fore want to exercise the greatest if not absolute ontrol over the statior 
But the Americans have recentiy accepted for the Europeans to have control ar 
mastery of the elements they buiid for the American station, even though it 
clear that the conditions wiil not be the same for the manned module inte 
grated in the station, and for the independent modules (polar piatforms anc 
Pallas) which would dock ¢t st at times 








The Americans have also accepted the principle of access to the station Dy 
Ariane-5 Hermes space transportation system ut before the negotiations 

ended, we must check that there will no physical impossibility for this ac 
under the guise of last minute security problems Similarly, we must spec 
the manner in which utilization time, energy resources, and exploitation c 
will be shared. Negotiations on this point will be very delicate. Lastly 
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AEROSPYATIALE PRESIDENT ON FINANCING, CONSTRUCTION 


Paris LE MONDE in French 16 Jun 87 p 45 
Interview with Henri tre, president of Aerosp 
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(Text) Whether for Airbus, helicopters, or space, the president of Aero- 
spatiale, Henri Martre, asks Eurvpeans to share the work. Otherwise, compe- 


among European partners will remain 
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AEROSPACE, CIVIL AVIATION WEST FUROPE 


AERITALIA OFFERS SPACE LAUNCH SITE ‘SAN MARCO’ IN KENYA 


Paris AFP SCIENCES in French 19 Mar 87 p 3l 


4 


[Unattributed article: "Aeritalia Project to Space Launch from Fenya"™] 


[Text] Rome--The Italian aerospace manufacturer Aeritalia is planning to 
use the Italian San Marco base in Kenya, American boosters and West German 
cooperation to conduct space shots, officials of the proupv indicated. 


During a colloquium which started 12 March in Rome and was sponsored 

by Assicurazioni Generali and dealt with the conquest of snace and its 
risks and costs in insurance terms, two Aeritalia enpineers revealed that 
negotiations were under way with the Italian and West German povernments 
to put this Tonas project in concrete form. 


Aeritalia, which has been participating for «ears in American and European 
space projects, is hoping to avoid feeling the consequences of the delay 

in the American space-shuttle program in its experiments in the field of 
microgravity: considering the delayed launches, they declared, it would he 
6 or 7 years before Aeritalia would get space on this shuttle. 


Hence the idea of turning to resources that are already available: the 
Italian San Marco launch site, which is especially advantageous in being 
close to the equator, the American firm LTV's Scout rocket, and General 
Flectric's re-entrv vehicle. 


According to their estimates, the cost per launch would not exceed 15 
million dollars, which is less than the prices offered hy NASA and 
Arianespace. The Soviets, they recalled, are presently offering launches 
at prices 59 percent below those of the West for capacities up to 21 tons, 
while the Chinese, for their part, are now entering the market with a 1.3- 
ton capacity by means of their Long March III rocket. 


Aeritalia is thus betting on a market estimated at some 65 billion dollars, 
in which supply is limited since the Challenger catastrophe and the various 
setbacks to Titan 34-D, Delta and Ariane. 


Since the Kenyan launch site is already operational, only 2 years would 
be needed for finetuning this project, on which the German firms OHB and 
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Kaiser Threde are working. The Italian firm BPD (SNIA, whose majority 


shareholder is Fiat}, for its part, is studying a more powerful version 
of the Scout. 


As far as the Topas project is concerned, Aeritalia sees good commercial 
prospects for it, in view of the considerable demand for microgravity 
experiments from industry and research. 


13070/9190 
CSO: 3698/526 
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AEROSPACE, CIVIL AVIATION WEST EUROPE 


UK JOINS RESEARCH PHASE OF HERMES PROGPAM 
Paris AFP SCIENCES in French 26 Mar 87 p 22 


[Unattributed article: "Great Britain Joins Preparatory Phase of Hermes 
Program" | 


[Text] London--On 19 March, Great Britain announced its decision to 
participate, to the extent of 2 million pounds, in the preparatory phase 
of the European Hermes space-shuttle program. 


The British Space Centre indicated in London that its director general 
Mr Roy Gibson, had announced the decision in Paris on the 19th to the 
directors of the ESA, who had met to prepare for the organization's next 
council meeting, planned for June. 


A spokesman for the British Centre, Mr Mike Hitchcock, explained that 
participation in the Hermes preparatory program in no way signified that 
Great Britain was renouncing its own competing rocket-plane project, dubbed 
HOTOL. Nor did it represent a definitive commitment by London to go 
further in the Hermes program in the future. 


He indicated, on the contrary, that British Aerospace and Rolls Royce 
Aeronautical were presenting carrying out feasibility tests on HOTOL, the 
pilotless shuttle which, by his account, is to tale over from the Ariane 
5 satellite boosters somewhere around 2905. 


Mr Hitchcock declared that inclusion in the Hermes research phase would 
permit several British firms and universities to acauire "extremely 
interesting" experience "in the field of state-of-the-art technology," and 
to have access to techniques "which will in the future be usable in other 


systems. This will particularly be the case in the areas of hypersonic 
aerodynamics, aerothermics, robotics, and remote manipulation systems. 


He announced that Great Britain was hoping to garner the participation "of 
other ESA member nations in the revolutionary HOTOL program," for which 
London has already released 3 million pounds. He emphasized that one of 


HOTOL's main attractions is a 20-percent reduction in satellite-launch costs. 


Before committing itself further to the HOTOL propram, however, the 
British Space Centre is waiting to learn that funds the conservative 
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government of Mrs Margaret Thatcher will decide to allocate to space 
research. 


At present, Great Britain's civilian space budget is on the order of 
110 million pounds a year, which puts the country in fourth place in 
Europe, slightly behind Italy, and far behind the Federal Republic of 
Germany and France. 


The British Space Centre requested "a substantial increase" in the govern- 
ment's contribution, in order to be ahle to broaden its participation in 
such projects as the construction of the Columbus manned space module, 
another ESA project. The British Space Centre also desires to increase 
Great Britain's role in the field of communications satellites and orbital- 
based photography. The British cabinet's decision is expected shortly. 


13070/9190 
CSO: 3698/529 








AEROSPACF, CIVIL AVIATION WEST EUROPE 


BRIEFS 


AUSTRALIAN PARTICIPATION IN A340/A330--Toulouse--Five Australian companies 
signed a 4-percent perticipation agreement with Airbus-Industrie for the 
A340/A330 program, the European consortium announced on 20 March. These 
firms--Aerospace Technologies of Australia, British Aerospace Australia, 
Dunlop Aviation, Hawker de Havilland, and Kucas Aerospace-—plan to take 
part in the program in accordance with an agreement signed last month and 
carried in the Airbus-Industrie monthly newsletter. The Australian 
industry, which is already subcontracting the manufacturing of components 
for the A300, A310 and A320, will take responsibility for design and 
development of the parts it will be producing. Fiat Aviation had already 
signed a similar contract with Airhus-Industrie at the bepinning of the 
year. The A330 will be a twin-engine jumbo jet with 328 seats and a 

range of 8,309 kilometers; the A340 will be a four-motor long-distance 
liner with 262 to 294 seats, and will be able to traverse 13,200 to 14,300 
kilometers. The European consortium's oversight council, which met in 
Toulouse on 13 March, decided to “take all necessary steps for the formal 
initiation of the program in mid-April." [Text] [Paris AFP SCIENCES in 
French 26 Mar 87 p 31) 13070/9190 


CSO: 3698/529 
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BIOTECHNOLOGY WEST EUROPE 


‘DOMS' OF FRANCE TO SELL PHARMACEUTICALS IN USSR, INDIA 
Paris L'USINE NOUVELLE in French 14 May 87 p 47 


[Text] Doms Laboratories will set up a pharmaceutical production unit in 
India between now and the end of the year. This dynamic PMI [small- to 
medium-sized company] of 140 persons is essentially geared to exports. It 
could start a second installation in Pakistan as early as next year. 


Doms Laboratories specializes in bronchial pneumonia therapy. Its sales 
moved from Fr 18 million in 1976 to Fr 100 million in 1986, essentially 

in the domestic market. In 1979, Colette Nouvel-Rousselot, chairman of the 
board of the enterprise, decided to set up an export department, but not 
with a view to the European market. 


There is strong competition there for a small company and she felt it was 
preferable to wait for the special] market forecast for 1992. Hence, Doms 
Laboratories looked to major exports from the start. They had three targets: 
USSR, India and Pakistan. 


Now, success is in the offing. After five years of work and an investment of 
Fr 1 million, Doms has been authorized to sell three of its products in the 
USSR; marketing is to begin soon. These are the first products to be 
marketed in the USSR by a French PMI. 


In India, a unit is under construction in New Delhi in collaboration with a 
local partner. The plant will employ about fifty persons and should start 
production of cough syrups as of next September. 


A joint venture of the same type is planned with two Pakistani laboratories 
for construction of a plant in Karachi. In both cases, the active ingredient 
for the products wiil be imported from France. 


Doms also has a Canadian presence in the form of the Doms Canada subsidiary 
which sells non-prescription medications. 


Doms will invest a total of two million francs in its export developments 


in 1987, Colette Nouvel-Rousselot's goal: to have exports constitute 
25 percent of sales. 


7072/9835 
CSO: 3698/494 
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COMPUTERS WEST EUROPE 


BULL'S ARCHITECTURE STRATEGY FOR AI 
Paris GENIE LOGICIEL & SYSTEMES EXPERTS in French Mar 87 pp 27-30 


[Article by Jean-Martin Videcoq of Bull CEDIAG, 68 route de Versailles, 78430 
Louveciennes; phone: (1) 39 02 51 79: “AI Architectures"; numbers in 
parentheses refer to bibliography] 


[Text] In a recent LE MONDE article (11) concerning IBM's 1986 results, 
Francoise Vaysse concluded her analysis as follows: “But the main worry re- 
mains the slowdown of growth in computer sales: Users are no longer inter- 
ested in a race for power; they want their simplest requests to be considered.” 
One could cite many similar statements to show that data processing in the 
1980's has entered a new phase: The customer is no longer ready to adjust to 
data processing's constraints, but thinks now in terms of problem solving. 

This means that the products that both manufacturers and service companies 
offer their customers must: 


-- consider the customer's real needs; 


-- provide solutions integrating all aspects of a product's life cycle, as 
seen from the user's viewpoint. 


The Al and expert systems market cannot escape this rule: It will become in- 
creasingly difficult to sell software and hardware tools if they cannot fit 
easily into the environment of the client companies. 


Based on this assumption, this article will broach the question of architec- 
tures and performance requirements in the major AI applications on micro- and 
minicomputers and on mainframes. 


What Do Users Want? 


Most discussions about AI deal first of all with its content, its various 
disciplines and its theoretical foundations. Rarely do they deal with the 
reasons for using AI. The approach is like saying: "I have got the solution, 
what are your problems?” 
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This mind-set, which no doubt explains AI‘’s difficulty in penetrating 
companies, is changing as the first large industrial expert systems become 
operational. Ome sign of this change is that most AI service companies are 
now as interested in software engineering, network and architecture problems, 
and link-ups with existing data processing equipment as in AI itself (10). 


In fact, it seems that one of the major bottlenecks in developing expert 
systems lies in their interface with conventional data processing. “Expert 
Systems must be integrated into accomputerized environment with different tech- 
nical standards than those of AI, thus creating connection problems. Yet the 
inflexibility of conventional data processing creates the need for more flex- 
ible and ‘human’ interfaces. AI and expert systems should play a major role 

in this area when the compatibility problems between the two data processing 
styles (conventional and AI) have been resolved (6).” 


There is thus reason to think about both the company's needs and about how to 
introduce Al into their organizations. Throughout 1986, the Bull group's Al 
Development Center (CEDIAG) was able to record the expectations and require- 
ments of some of Bull's major customers concerning AI. 


Three types of concerns emerged, which are difficult to rank in order of 
importance but which appear in all the studies. 


1. Companies want to improve their data processing productivity, whether by 
shortening application production cycles or by reducing their maintenance 
costs. Conventional data processing cannot provide response times that meet 
the growing needs of companies to upgrade. The costs and delays for upgrading 
are considered difficult to tolerate, be they for applications, for basic soft- 
ware or, of course, for hardware. 


2. Decisionmakers see Al as a means of broadening the field of data processing 
applications, though they have no clear understanding of the limits of this 
approach. Still, expectations are still high in the areas of decisionmaking 
aids, diagnostics, forecasting, delegation of responsibility, planning and the 
dissemination of all kinds of expertise. 


3. However, a generally recurring theme is the need to protect past invest- 
ments. The evolution towards integrating AI techniques, considered necessary, 
should not raise questions about earlier investments in human potential, organ- 
ization, data processing architecture and networks and existing applications. 


Al products must take these constraints into account, or risk being rejected 
as research which has no application outside laboratories and university cen- 


ters. It is in this light that the problems of performance and architecture 
must be dealt with. 


Users define these problems of performance and architecture on the basis of 
three parameters which head their list of criteria for satisfaction (9): 


-- response time; 


--number of simultaneous users; 
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therefore have access to powerful user-friendly tools (hardware and software) 
which will allow them to produce at a rate commensurate with the economic 
Stakes. 


The Hardware Environment 


A very complete list of AI machines can be found in IEEE COMPUTER (5). How- 
ever, here we are interested only in machines already on the market, i.e., 
essentially languaze-oriented machines (especially LISP) and workstations. 


-- LISP machines have widely penetrated the market (about 2,000 installed 
machines (3); their cost ranges from Fr 200,000 to Fr 1 million). They are 
built with the aid of dedicated processors (single or multiprocessors, tagged 
memories. etc.). The principal lines are the Xerox 1100, Symbolics 3600, LMI 
Lambda, Fujitsu ALPHA, Tektronix 4400 and Texas Instruments Explorer. 


These dedicated, single-user machines increasingly face competition on the Al 
market from scientific workstations, based on the 68020 under UNIX, whose 
performances are becoming increasingly comparable. 


In fact, because of their market, workstation technology will remain at least 
2 years ahead of symbolic machines in the price/performance cycle (7). 


-- More than 7,000 of these stations are estimated to be in use for AI appli- 
cations; they cost between Fr 100,000 and Fr 500,000 and are generally single- 
user. The best known are Apollo, Sun, Hp 9000, Micro Vax II, Tektro and Bull 
SPS7/9. 


Whether on a dedicated machine or a workstation, configurations allot each 
Station: 


-- several megabytes of read-write memory (typically 4 to 8 megabytes); 
-- several tens of megabytes on disk (from 40 to over 100 megabytes); 


-- hundreds of KLIPS (logical inferences per second), thus several MIPS 
(millions of instructions per second) per station. 


-- The arrival of new 80386-based boards (GC LISP, Humming board) and of 
memories of several megabytes (8 megabytes) makes it possible to predict small 
AI applications on modified PC/AT’s at a cost of Fr 100,000 and Fr 150,000. 
The future will tell which will carry the day--the bottom-of-the-line 68020/ 
68030-based stations or the 80386-based microcomputers. 


-- Finally, it generally appears that development of AI applications on main- 
frames is not considered a future trend, except for very special applications, 
because performance problems make it costly (due to low productivity of men 
and machines). 
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COMPUTERS WEST EUROPE 


BRIEFS 


FRENCH AI INITIATIVE--INRIA [National Institute for Research on Data Processing 
and Automation] has recently created a subsidiary, Llog, which will implement 
the institute's work in software intelligence. A first subsidiary, Simulog, 
was founded 3 years ago to handle activities in scientific computing, produc- 
tion systems and modeling of data processing systems, according to INRIA. Ilog 
“will cover areas common to software engineering and AI based on software in- 
telligence."” Ilog, with a capital of Fr 1.5 million, has the short-term goal 
of offering products and services in four distinct areas: LISP language, de- 
velopment tools for software intelligence, advice for developing dedicated 
systems and training in these technologies, languages and tools. Pierre Haren 
is the managing director of Ilog and Jerome Chailloux the scientific director. 
Recruitment is underway among INRIA researchers and in outside organizations. 
Ilog's address is: 19 Rue Royale, 75008 Paris; phone: (1) 42 68 13 44. 

[Text] [Paris LA LETTRE DE L'INDUSTRIE INFORMATIQUE in French 30 Apr 87 p 2] 
25060/12859 


CSO: 3698/A221 
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DEFENSE INDUSTRIES WEST EUROPE 


FRANCE'S SODERN LEADING INDUSTRIAL INNOVATION 
Paris L'ARMEMENT in French Apr 87 pp 83-94 


[Article by General Bensadoun, engineer, CEO of SODERN: "SODERN At Age 25"; 
first three paragraphs are L'ARMFMENT introduction] 


[Excerpts] SODERN [Nuclear R&D Company Ltd.] was a product of the first French 
atomic explosion on 13 February 1960. The Military Applications Directorate of 
the Atomic Energy Commission [CEA], in conjunction with the Atomic Section of 
the Armament Directorate (Footnote) (The Atomic Section of the Armament Direc- 
torate established by General Chanson, came under the Armament Research and 
Production Directorate, now the Ground Armaments Directorate), then used out- 
Side neutron sources which proved vital for industrial production of the atomic 
wea pon. 


At the initiative of Chief Engineer Jacques Robert director of military appli- 
cations, and of Chief Engineer Henri Guntzberger, special assistant to the 
minister of defense, the CEA and the Ministry of Defense together decided to 
assign a military engineer the task of establishing an operational unit within 
private industry to deal with a critical problem: the production of neutron 
sources. 


The originaisa’y of this operation and its subsequent success have led L'ARMEMENT 
to present to its readers an article by the military engineer entrusted with 
this responsibility, General Bensadoun, currently CEO of SODERN and the TRT 
[Radioelectric and Telephone Telecommunicai‘ions]. 


In 1962 with the agreement of General Lavaud, ministerial deputy for armaments, 
the Atomic Energy Commission (Military Applications Directorate) gave me the 
assignment of establishing the research and development capability required to 
produce the neutron sources needed to detonate the nuclear charges of the 
French Deterrence Force. 


In 1987 SODERN, which grew out of this effort, has Fr 200 million in total rev- 
enues and a staff of 340, including 140 engineers and professionals. The firm's 
achievements include: 


--supply of all neutron sources installed over the past 25 years in the various 
components of the Strategic Nuclear Force (FNS), as well as in all those used 
in the Sahara and Pacific test centers. 
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——placing in orbit of more than 100 attitude sensors used on all French satel- 
lites, on a significant portion of the European satellites and on satellites 
of the international Intelsat V program. These sensors have logged 1.8 mil- 
lion hours (i.e., more than 2 centuries!) of failure-free operation in space. 


--supply of star sighting devices for the European Space Agency's [ESA] orbit- 
ing laboratory, Spacelab, successfully used during the August 1985 shuttle 
mission. 


--production of the detection unit on the focal plane of the French SPOT sat- 
ellite's camera, which since February 1986 has provided superb pictures of our 
planet, from an altitude of 800 km and with a resolution of 10 meters, making 
it the world's most powerful civilian observation satellite. 


This year SODERN is celebrating its 25th anniversary. This article retraces 
its history and the ongoing involvement of its two major sponsors, the CEA and 
the DGA [General Directorate for Armaments]. 


Initial Phase: Acquisition of Expertise in Neutron Science--1962-1968 


When the government tasked the CEA with providing France with a nuclear weapon, 
CEA took inventory of the scientific and technological capabilities required 
and of their location within the public and private sectors in France. 


In an effort to involve industry in its undertaking, it drew up lists of com- 
ponents and equipment which might be subcontracted to outside firms. 


When the CEA noted that the Applied Physics and Electronics Laboratory (LEP), 
a subsidiary of the French Philips company, had a capability in gas-filled 
tubes that complemented its own expertise, it proposed that that capability be 
used to create a structure for the development and production of neutron 
sources. 


What did this mean? In brief, a nuclear reaction is initiated when a critical 
mass of fis:sionable material is reached. To optimize this reaction, however, 
it must sc set off by radiating the material with a neutron flux, with the 
neutrons acting like the spark of a combustion engine spark plug. 


These neutrons are emitted (inside a tube containing tritium and deuterium) 
during a very brief but perfectly calibrated and precisely timed pulse in the 
firing sequence. 


The deuterium, sufficiently ionized and accelerated by an intense electric 
field, strikes a tritium-labeled target, and the fusion reaction cf deuterium 
and tritium generates high energy neutrons. 


The skills required to produce these neutron sources include the fields of: 


--vacuum physics, 

--hydrogen isotope applications, 

--very high voltages (on the order of 100 kilovolts), 
--high speed logical electronics to control the process. 
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These are, of course, applied in the most advanced and most compact technol- 
ogies and in an aeronautical and ballistic environment. 


In May 1962 SODERN began operations. 


The CEA and the LEP brought their capabilities to SODERN, and the first 
neutron source for the Mirage IV charge was developed for the first version 
of the first FNS generation. 


Then followed the development and production of sources for the various genera- 
tions of strategic arms (SSBS and MSBS) and tactical weapons (Pluton, airborne 
weapon and ASMP missile), as well as for all the test charges. 


Until 1968, the CEA asked SODERN to work exclusively on the development of 
reliable and safe neutron source production processes, without extending its 
efforts into new research activities. 


When the CEA saw that SODERN was consistently and repeatedly meeting the 
specifications demanded for both performance and reliability, it lifted its 
original constraints and even encouraged SODERN management to seek ways to 
diversify. 


Second Phase: Entry into Space--1968-1980 


The CNES (National Center for Space Studies), also established in 1962, then 
began a parallel effort to acquire industrial expertise in designing and de- 
veloping launchers, platforms and payloads needed by any country or group of 
countries seeking an independent space capability. 


Essential for space autonomy are optoelectronic sensors which make it possible 
to control a satellite's attitude relative to other celestial bodies (earth, 
sun, stars). 


The sensors either operate in the infrared spectrum and detect the earth's own 
radiation and that of its atmosphere, or function in the visible spectrum and 
measure very precisely the bearing of one or more stars whose celestial posi- 
tion is known. 


The CNES recognized the unquestionable experience of the LEP-SODERN association 
in infrared detection and asked SODERN to consolidate France's then scattered 
capabilities in this area. 


That is how SODERN, with the help of the CNES and then of the ESA, designed and 
produced the infrared attitude measurement sensors for the Sumphonie 1 & 2, 
D2B, Signe 3, OTS and Meteosat satellites. 


SODERN went on to equip the Intelsat V series and the Marec, ECS, Telecom 4, 
and SPOT satellites. 


SODERN thus develcped its role as the supplier of highiy specialized equipment 
and entered into close relations with the French "systems" firms, Aerospatiale 
and Matra, and their European counterparts, MBB, Dornier and Marconi. 
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In 1979, the company's space revenues came to almost 30 percent of total 
revenues. 


Third Phase: Star Sighting and Earth Observation--1980-1987 


Even while pursuing the development and production of neutron sources, which 
remained its major activity, SODERN continued its initiative into space in the 
early 1980's by undertaking production of star sighting devices for Exosat, 
the ESA's scientific satellite. 


Although the accuracy of the infrared sensors produced by SODERN until then was 
limited to a few minutes of arc, the star sighting devices are highly sophisti- 
cated instruments which locate and measure the position of a magnitude-8 star 
--thus totally invisible to the naked eye--with an accuracy on the order of a 
second of arc (a golf ball at 10 km). 


Exosat was launched successfully in 1983, and the star sighting devices op- 
erated without failure for the entire life of the satellite. 


At its start, SODERN was entrusted by the ESA with the production of star 
sights for the extremely accurate pointing of the IPS [not further identified] 
instrument-bearing pallets on board the American space shuttle--despite the 
shuttle's residual or occasional movements. SODERN systems thus made it pos- 
sible to reset the attitude of the solar telescope on board Spacelab during the 
August 1985 flight, another successful mission. 


Tren came a process which often occurs in the opposite direction--spin-off 
benefits from civilian industry to the military. 


Indeed, in 1977 the Directorate of Shipbuilding asked SODERN to design and 
produce star sighting devices for submarine periscopes. The Missile Director- 
ate [Direction des Engins] also charged it with exploratory work using this 
technology continuing a long-term cooperative effort between Aerospatiale and 
SODERN. 


All this work has given SODERN a unique capability in this area in Europe. It 
is the only European company to have placed its own star sighting devices in 
orbit and to have mastered the use of image dissector tubes for this purpose. 
It is also the first in the world--at least for civilian applications--to have 
produced a microprocessor-based sighting device and flown it in space. 


Relying on this capability, SODERN began cooperation with Matra in 1985 to 
develop a solid-state sighting device using charge transfer devices. It 
should be placed in orbit in 1987 or 1988 as part of the French-Soviet SIGMA 
experiment for measuring celestial gamma radiation. 


At the same time, the firm's experience has extended to image detection. For 
SPOT, besides the "eye" of the satellite (the attitude measuring sensors), 
SODERN is supplying “heart" of the camera, i.e., the detection unit located 

in the focal plane of the telescope, which analyzes and converts the images 
from earth into electrical signals that can be recorded on board the sate] lite 


prior to transmission to ground stations. 
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1987 has seen the development of this particular technical niche because the 
CNES has tasked SODERN with the design studies for the detection units on the 
new HRV-IR and Vegetation instruments on board the future generation SPOT 4 and 
because SODERN will also participate in the development of the Helios military 
observation satellite. 


Fourth Phase: Neutronic Diversification--From 1987 to...2000? 


This year, for its 25th anniversary, SODERN is launching the Diane project in 
cooperation with the FRG's [ABC research institute and Spain's SENER. This 
project was selected for the European EUREKA program at the June 1986 confer- 
ence in London; its goal is to build a mobile neutronographic system for non- 
destructive control of structures or materials, using neutrons, just as radio- 
graphy uses X rays. 


Neutrons have the property of interacting more specifically and selectively 
with lightweight atoms; they thus make it possible to detect corrosion under 
paint, bonding defects and cracks or fissures in composite materials. The use 
of such systems in the aeronautical and space fields should result in consid- 
erable savings in production and maintenance. 


That is just one of many examples of the civilian use of neutrons. Many indus- 
tries are interested in the generators developed by SODERN for mining and 
petroleum exploration, control of continuous flow processes, detection of 
radioactive waste, location of explosives, etc. 


The “civilian neutron" therefore has a bright future in store, provided SODERN 
is able to include a range of generators covering such diverse needs in its 
catalog. 


Since its creation in 1962, SODERN has worked to transfer its most advanced 
scientific technological achievements to industry. 


While initially directed exclusively towards satisfying the needs of FNS 
programs, SODERN has gradually expanded its activities to space optoelectronics, 
image processing and display, and automation, as part of its successful divers- 
ification; today those activities represent nearly 60 percent of its revenues. 


However, it is from the standpoint of the exemplary cooperation between govern- 
ment and industry that these 25 years should be viewed. Born of the far- 
sighted determination of CEA and DGA leadership, SODERN brought to each stage 
of its development the concrete proof of the validity and clarity of the goal 
it was initially assigned: 


--to perform an exclusive mission for the Ministry of Defense and make this the 
starting point for routine industrial operation; 


--to develop a unique product and to advance it from a technological idea to an 
engineering innovation to the complete satisfaction of its partner-customer; 


--to turn its multinational industrial exposure to the advantage of the national! 
industrial infrastructure; 
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FACTORY AUTOMATION, ROBOTICS WEST EUROPE 


BOSCH GROUP ACTIVITIES, PRODUCTS DESCRIBED 
Milan AUTOMAZIONE OGGI in Italian May 87 pp 164-169 


[Interview with Eros Beltramone and Sergio Ziraldo of the Industrial Equipment 
Division of the Bosch Group by Valerio Alessandroni; date and place not given) 


{Excerpts} AUTOMAZIONE OGGI [A.0O.]: Eng Ziraldo, could you describe the 
current activities of the Bosch Group, particularly with regard to industrial 
automation? 


Ziraldo: Our flexible systems are oriented primarily toward the assembly and 
processing of batches that are relatively small but which are made up of a 
great variety of parts. So far, the major sectors in which we have been 


involved are the mechanical and electromechanical engineering sectors and 
integrated circuits. Since the companies of the Bosch Group operate primarily 
in the automobile sector, our FMS [Flexible Manufacturing Systems} are 
designed basically for this type of application. In this way, in fact, we 
have become our own best customers. 


A.O.: What are the latest sales figures available? 


Ziraldo: The most recent figures refer to the period 1979-83. 1979 sales 
were DM10.804 billion; by 1980, this figure had risen to DM11.809 billion, 
increasing to DM12.905 billion in 1981, DM13.812 billion in 1982, and DM14.352 
billion in 1983. R&D expenditures for the same period were DM575 million, 
DM639 million, DM681 million, DM752 million, and DM785 million (1979 to 1983 
respectively). Finally, in 1982, automobile equipment sales accounted for 62.4 
percent of total sales, followed by communication systems (18.7 percent), 
technical consumer goods (13.3 percent), and instrumentation (5.6 percent). 


A.O.: What is the Bosch marketing structure? 


Ziraldo: Bosch currently distributes its products either directly or through 
a controlled distribution network, which has been strengthened in the last few 
months. The service organization is based on training courses in the Milan 
headquarters and on individual distributors, whose training also includes 
familiarization with the software. 


A.O.: What are the essential characteristics of Bosch robots? 








Ziraldo: We now offer a range of three models: the new SR450 and SR600, and 
the highly successful SR800. All the models are available both in a basic 
version and in versions with a pneumatic lifting axis, electrically-controlled 
vertical track, pneumatically-controlled vertical track, or attachment surface 


for spe:ial constructions. 


The c/aracteristics shared by the whole range are: the position measurement 
system, based on an incremental optical transducer; belt synchronization (the 
movement of a transfer system with a stroke measurement system is superimposed 
on the programmed movement of the robot); speed presetting; monitoring system 
(limitation of the working and software limit switch, monitoring of the 
position on the basis of the set speed, with interpolation delay [no close 
parentheses as published). 


The control system has 64 inputs (at 24V D.C.) and 40 outputs (at 24V D.C., 
O.1A). Of these, 30 inputs and 10 outputs are user-programmed. Last, the 
capacity of the program memory is equal to 1,000 bits. 


A.O.: What future developments can we expect for Bosch robots? 


Ziraldo: Given that our robots were originally designed with pneumatic 
modules and tracks, it is possible to produce not only Scara configurations 
but also Cartesian systems and portal systems. We will give § these 
possibilities a concrete form in new products that will be added to the 
existing range. The Scara robot also is undergoing a process of constant 
evolution in terms both of the software used and the accessories. 


A.O.: There is one specific product line which is characteristic of Bosch. 
This is the flexible manufacturing systems line. What are the major 
characteristics of this family? 


Ziraldo: Bosch has always followed a policy of continuous commitment to high 
productivity levels through the analysis of manufacturing methods and the use 
of process innovation. This is the philosophy behind our flexible 
manufacturing systems, an area in which the company offers a family of 
products with fully compatible hardware and software. 


The new Bosch flexible manufacturing system comprises modular system 
components which permit any possible combination. It offers base functions 
(for the creation of manual workstations, automatic workstations, and double- 
belt manufacturing lines), pick-and-place handling elements (double-belt 
lines, rotating tables, and pick-and-place element [polmonamento) systmes), 
handling components for single pieces (collection units, orientation units and 
movement units). Last, it offers control/regulation units (sequential 
commands, data exchange systems, and pneumatic modules). 
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All this offers a number of major advantages: the manufacturing system is a 
standardized, modular system; methodical utilization of the modules gives 
rational solutions to problems; guaranteed assembiy cycles; phased automation 
of the workstations with phased investments; work becomes autonomous because 
it is not tied into the machine cycle; and manufacturing is flexible as 
regards both human resources and variations in [production] quantities and 
varieties. Last, these systems simplify the retooling required by product 
changeovers or the introduction of new products. 


A.O.: Another characteristic product is the suitipin connector systems. Could 
you describe the major advantages of this system to us? 


Ziraldo: Our units for electrical installations with multipin connectors make 
it possible to install machines rapidly and easily, offering a valid 


alternative to junction boxes. 


Simply by plugging into the control panel, it is possible to connect signaling 
equipment and electrical control equipment such as motors, magnetic valves, 
and proximity switches. The fact that all the individual parts can be fitted 
with identification plates means that the chances of making wrong connections 
are practically zero. Consequently, the various parts in these systems can be 


replaced by non-specialist personnel. 


Last, we believe that the advantages offered by the rationalization of the 
various modules are absolutely indispensable. Using a CAD [Computer Aided 
Design] system we can, in fact, program the entire plant layout and produce a 
list of the modules required. These modules can then be assembled by any 


operator. 


A.O.: Mr Beltramone, programmable controllers are undergoing a rapid and 
interesting technological evolution. What is Bosch's response to the new 


requirements of this sector? 


Beltramone: Bosch offers a complete product line in the sector of 
programmable controllers. This line goes from small, highly versatile units 
(the CL100) to larger units (the PC200, PC400, and PC600) for more 
sophisticated applications. This range is completed by the PU401 positioning 
unit, the TS400 text storage module and the DG intelligent diagnostic unit. 


Bosch, like many other manufacturers, operates in the context of MAP 
[Manufacturing Automation Protocol] since the company is extremely sensitive 
to the problem of interfacing different equipment. Today, our research center 
has the capability to develop an interface software between any programmable 


unit whatsoever, not simply those produced by Bosch. 


Moreover, the smallest unit in our range can be connected to the ring of the 
other units in the family, for which more sophisticated communication cards 


are available. 
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Bosch is about to launch a new series to respond to the new sarket 
requirements. This series, the CL300, should provide greater performance than 


the present series at the same price. 


A.O.: A key factor for a successful market launch of the new PLC | Programmable 
Logic Controller) is comstituted by programming languages and supports. What 
can your company propose here? 

Be lt ramone: Today, our PLCs can be programmed with wired logic or programmed 
logic. However, the new programming umits (the PG4) will be capable of 
working with the MS-DOS operating system and therefore will open up new 


possibilities for the future. 
A.O.: What is Bosch's market position in PLCs in Italy? 


Belt ramone: Bosch was a relative latecomer to the PLC market in Italy anc 
therefore it is not easy to increase our market share. The fact that many FRG 
companies in Italy purchase their PLCs locally certainly is in our favor, and 


thanks to this indirect approach to the market our units are installed in 
numerous machines and lines. 


A.O.: One Bosch line in particular has always been extremely successful 
commercially. This is the line of digital controis. Could you outline the 


major characteristics of this line for us? 


Be lt ramone: Bosch started by developing digital controls for machine tools. 
However, the new generation of digital controls, starting with a four-axis CN 
(digital control), mske it possible to implement other applications extremely 
flexibly. The key to this high level of flexibility is constituted by the 
parametric capability and the integrated logic, requiring keyboard programming 
only, without the need for any external intervention. 


Starting with the new units (the CC100), more specific ranges have been 
developed, including the CC200T (for lathes) and the CC300 (for large work 
centers and FMS). However, the hardware used in our new digital controls is 
repetitive, permitting interesting extensions. Also, by modifying the 
software, these units can be used to control industrial robots. Finally, 
provision has been made for a bus connection with the programmad ie 


controllers. 


A.0.: The last product line we would like to know a little gore about is the 
electric starting motor line. What are the most significant technologica: 


aspects in the Bosch range? 


Be lt ramone: Bosch production is strongly oriented toward brushless 
technology, and the company was one of the first to experigent with this 
technology. In recent years, we have added to our range a series of motors 


with rare-earth sagnets and a series of motors for sandrels. 
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5 Example of the implementation of Bosch modules for electrical 


installations: the 380V A.C./450V D.C. system. 














Fig. 5 - Esempio di realizzazione con i moduli per installazioni elettriche Bosch 


il sistema a 380 Veo/450 Vcc. 


Double adapter; upper or side attachment 

Protection hood 

Simple adapter 

Muitipin connection distributor 

Multipin connection, consisting of protection 
insert piece, and ribbon-type contact 

Joint 

Attachment plate 
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i Text Pasquale Pfistorio has just taken charge as head of the new company 
formed by SGS and Thomson. He must now shoulder the heavy task of achieving 


3 
iS: Attain membership in the clan of the 10 top 


the goals of the two grou; 
world-class enterprises, and becom i major force in the international mar- 
ket. With an annual revenue of $8 million and a total of 18,000 employees, 


= 


the new group ranks 2nd in Europe and 12th worldwide, with 3 percent of the 


market. Pasquale Pistorio reviews the main points of the policy he intends 


to pursue. “We are in a phase where we must learn to take stock of our- 
selves,” he says, “so that we can determine how we're going to work togeth- 
er." It will be several months yet before the company will be in a position 
to define its precise objectives and the funding it will seek tor a 5-year 
plan. 

[Question] GS and Thomson Semiconductors have just announced the creation 

ff a jyointly-owned company, United Semi-Conductors, the management of which 
you now hnead, What strategy do you intend to put in place to enable this new 
entity to play a major role from the international standpoint? 

[Answer] First, a few considerations of a strategic nature. The new company 
will be judged from an industrial viewpoint, but even more froma strategic 
one. I have been saying for the past 7 years now that the most strategic 
branch for any advanced industrial company whatsoever is that of semiconduc- 
tors. Today, everyone agrees on this pointy; but that has not always been the 
case. The chip war between the United States and Japan, the financial sup- 
port being provided by governments, are proof of the strategic interest f 
this sector. jemiconductors represent the intelligence of every electroni 
system. Th: is why mastery of this technology is vital for the future of 
every electronics industrial group. And by the same token, for every ad- 
vanced moder dustria pany. 








The reason for the intensity of the war the United States, Japan and Europe 
are currently waging against one another is purely and simply this sector's 
industrial and strategic importance to everyone. To take part in this war 
with any chance of winning it, one must be armed with the right weapons. 
This means, first and foremost, the industrial power that determines one's 
investments in R&D, marketing facilities, and production on a large scale. 
Thomson and SGS, which had the same type of strategy, as well as comparable 
objectives and needs, concluded that the only thing--not the best but the 
only thing--to be done was to create synergies to attain the industrial 
dimension without which cone can only hope in vainto be among the groups that 
will remain once the restructuring of the market is complete. 


[Question] More precisely, what is the new company’s strategy going to be? 


[Answer] Separately, both companies have already committed funds to attain, 
each on its own, that critical dimension. They have accomplished some magni- 
ficent things. I say this with a bit of pride, at least for SGS. They have 
both put effort into enhancing their technological base, augmenting their 
product lines, and internationalizing their activities. In the case of Thom- 
son this effort has taken concrete shape in its purchase of Mostek, and for 
SGS in the installation of plants in Asia. The first action the new company 
must undertake will have to be the building up of the strong points of each 
of the two groups while reducing to a minimum their weak ones. In concrete 
terms, this means continuing their efforts in research and development, opti- 
mizing their production activities, and continuing their policy of commercial 
internationalization. What I am expressing at this time are the principles. 
At the end of but the first week, all I can give you are our conceptual 
guidelines. During the next 6 months, my primary objective will be to devel- 
op a more complete “grasp” and to prepare, together with the two [parent] 
companies, a S-year plan that will combine these principles with, to be sure, 
concrete measures. I will need several months to work out the company's 
fundamental strategic axes. The potentialities of the two groups, and above 
all their complementarity, are encouraging factors for the future, 


(Question) Does this new company really have the means to take on their 
American and Japanese competitors? 


[Answer] With an annual revenue of $800 million, the new company is close 
to the critical dimension of $1 billion. But its weight is obviously still 
insufficient if one considers that presently there are American and Japanese 
jroups two-and-a-half times more powerful. Sizable outlays will therefore 
have to be made to bring it into line with its principal competitors. This 
will not be easy. The first step has been taken. And it is far from being 
the smallest of steps, for I consider this alliance to be the biggest that 
has come about in the semiconductor sector in Europe. As for means, I be- 
lieve we have them as a result of the synergies that are going to be devel- 
oped in all domains, thanks to this agreement. 





The New Group 











Thomson 
Item Thomson SGS + SGS 
1986 Annual Revenue ($ Millions) 436* 375 g21* ‘as pub- 
lished) 
Including, in Europe 302 244 546 
Ranking on World Scale 
Total 17 21 12 
Discrete Components 13 20 ~ 
Integrated Circuits 16 17 13 
Market Share (Percent) 
Total 1.7% 1.5% 3.2% 
Discrete Components 2.7% 1.6% 4.3% 
Integrated Circuits 1.4% 1.4% 2.8% 





*Figure for 1986 includes military activities, which are 
not included in the agreement. 
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telecommunications, for example; 3) Softwares, which pace the development of 
the basic technologies and of the products of those technologies; and 4) Op- 
timization of production capacities. The success of the Japanese industrial- 
ists is based on their production science. The Americans have recognized 
this and have incorporated it in the Semantec project. All the major com- 
panies are concentrating their efforts in these four sectors. We cannot hope 
to figure among the market's leaders unless we have these trump cards in 
hand. What will make the difference is our range of product lines and our 
management. 


[Question] You have said that the road to success must be routed via inter- 
nationalization. What is your plan in this regard? 


[Answer] The two companies represent a substantial market base in Europe. 
We must begin immediately maintaining and strengthening this base by im- 
proving our relations with our clients. Concurrently, we must press forward 
with our penetration of the American market and make our entry into the Jap- 
anese market. We are already present in the United States, ard with the 
Mostek plant we now have the necessary means to increase our market share 
there. Our Phoenix unit is ready to start operating. It will do so as soon 
as we have need of its; perhaps this will be later than originally planned, 
Since the Mostek plant is operational. Our marketing networks are in place. 
All they need now is optimizing. 


In Southeast Asia we are present specifically by way of our Singapore plant. 
Obviously, there is the problem of the Japanese market. And there, what we 
will need is imagination, finding new solutions. To be effectively present 
in a market, it is not enough to merely ship plants there, or even to install 
one there. One must understand that market, and adapt to it. As regards the 
Japanese market, I don't know as of now how to proceed. Be that as it may, 
we must find ways to ceduce the time needed to penetrate the market. And in 
this regard, the only way to proceed, in my view, is to form alliances with 
local partners that can be translated by commercial agreements, and by tech- 
nology transfers. 


Under present conditions, that is the only thing to be done. We have started 
to do this by forming a joint company with Thomson. This is an agreement 
that no more than 2 years ago everyone thought to be inconceivable. We must 
continue along that line and go even farther. Our competitors are doing the 
same thing. Note that Motorola has teamed up with Toshiba. AMD and MMI have 
merged. This process of alliances is under way throughout the semiconductors 
industry. 


[Question] Some observers think the recovery that is beginning to make its 
appearance will be short-lived, in that the industry is not even at the start 
of its restructuring as yet. What do you think? 


> 


(Answer) We are going through a very difficult period, The chip war be- 


tween the United States and Japan is but one episode. Another one, between 








Japan and Korea, is already brewing. The big risk we Europeans are incurring 
is that Europe will become a “dumping ground” where everybody will come to 
offload their production surpluses. We have the duty and the right to pro- 
tect ourselves against this extremely dangerous risk. 


Protectionism is one of several weapons. We must, above all, become competi- 
tive and not resort to protectionism except in certain specific cases, and, 
in particular, dumping. Governments, individually, have taken cognizance of 
this problem. Europe, in turn, must do the same. This 1s more complex be- 
cause of the Community’s nature. We must protect ourselves not against our 
own weaknesses but rather against unfair business practices. Europe, like 
the other countries, must refuse these practices. Europe has the means to 
assert itself. Seven years ago it was already being said that Europe was 
finished. I was not in agreement with this view then, and I still am not. 
Like the United States, Europe has financial and economic resources. The 
Philips/Siemens mega project and the Thomson/SGS agreement prove that Europe 
can do battle against the American and Japanese industries. I am convinced 
it is not losing ground. But the going will not be easy. 


There are now manifest signs of a recovery, particularly in the United 
States, while, for the time being, Europe marks time. This recovery is char- 
acterized by a significant excess of production capacity. FPurthermore, this 
recovery is not being accompanied by a gain in profit margins; on the con- 
trary, the downward pressure on prices and margins continues. I believe we 
will see a strengthening of prices and margins next year, provided we achieve 
a balance between production capacity and demand. 


Unfortunately, this situation will be transitory, since the restructuring of 
the industry and the price war are going to continue throughout the next 10 
years or so. There will be ups and then downs. As of now, all the big com- 
panies are in a position to gain market share without augmenting their in- 
vestments. As long as an imbalance continues among the major geographical 
sectors--Southeast Asia, the United States, and Europe--the situation with 
which we must cope will be a difficult one. Worldwide, the electronics in- 
lustry is undergoing a restructuring in which small firms are disappearing-- 
except for those few possessing leading-edge technologies in very narrowly 
Jefined niches--and which will lead to a phase of maturation. When? In i0 
years, perhaps. I°11 be retired by then! 
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MICROELECTRONICS EAST EUROPE 


HUNGARY: OPTICAL CHARACTER READER 
Bucapest MAGYAR ELEKTRONIKA in Hungarian No 5, 1967 pp 25-27 


(Article by Emoke Kovacs, Istvan Marosi and Andras Totn: “Page Readers--Fifts 
Generation Data Iaput"*) 


(Excerpt) Domestic Developments and Applicaticns 


Domestic users also have a significant need for the page reader function an¢ 
its integration into a system. The page reader development taking place a* tne 
Computer Technology Researct: Institute and Innovation Center witn OFS 
(National Technical Development Committee] support is aimed at satisfying 
these needs. 


The hardware base of the system consists of the domestically developed Prcoper- 
16 personal computer and page reading equipment devel-ped from the Microtex 
image digitizer. We developed for this a recognition algorithm working on the 
countour analysis principle which ts suitable for the sure and swift 
recognition of characters of different sizes and different styles. 


The program serves to enter into the computer typed or printed texts--from a 
paper sheet with A4% maximum size--or numbers written by hand. To run it one 
needs a Proper-16 (or an IBM PC compatible) with at least 512 K bytes of 
memory and an image digitizer (scanner) providing a resolution of at least 300 
points per inch. 

The digital image is produced by an image digitizer operating witn Cl 
elements and with a resolution of 300 dpi. Such a system can read an A page 
(1,200 letters) in 45 seconds (25 seconds for dir *izing and 20 seconds for 
recognition). The size of the letters can range from 1.6 mm to 10 m. 


Recognition Algorithm 


We designate the characterizing points in the course of going round the outer 
contour of the character. These are, for example, 90 degree break points, 
curves or the end points of long sianting edges. The algorithm whic 
emphasizes the characterizing polnts--this is the soul of the progras--gives 
far-reaching consideration to the peculiarities of the raster image and an 
regard variability and the most frequent errors as natural. 
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We list the selected points into two groups according to whether they are ona 
concave or convex curve. We compact this information into a 32 bit word, the 
form code. The form code separates various letter forms very well, but it 
regards various characters which differ from one another only in size, ratios 
or tiny details as the same. 


The location of the points is less stable. The end points of slanting edges 
and curves, especially, can move along the contour. Despite this they contain 
important information which we use as follows: We divide the rectangle 
occupied by the character into fields and assign the serial number of the 
containing field to the several points. We produce position codes from these 
numbers. 


The classification is hierarchical. We decide at the first level according to 
the form code. If we get to a subclass to which several characters belong then 
further selection is according to position cade. Otherwise we only check on 
the basis of the position code the correctness of the decision according to 
form code. In the system, which recognizes all Latin letter types used today, 
the classification tree contains branches according to about 3v0 form codes. 
In the case of a simple form 5-6 different position codes belong to one form 
code; for more complex forms the form code is unambiguous and it has only one 
position code. The more concave curves a character has the more complex is its 
form. The classification tree is built up automatically during a run in the 
"teaching" mode. 


The precision of recognition depends primarily on the purity of the image. It 
is important that individual letters not touch one another, that the line of 
the letters not be broken and that the holes not fill up. These requirements 
are usually met in the case of printed products; in the case of typed pages 
they can be ensured only by using a carbon ribbon. 


Structure of Page Reading Program 


Depending on the needs of the user the program can be configured as a 
combination of six components. The reading component is a standard part of the 
configured program; the other components can be built in optionally. The 
components can be put into three groups: the reading, the numbers and the 
teaching component realize the several tasks of image recogniticn; the blank 
form component ensures connection to a special use area. The reading component 
recognizes typed or printed text prepared with Courier, Prestige Elite, Pica, 
Letter Gothic or Univers letter types. 


The letter types can be mixed within one page. As a special service the 
program component can be supplemented with new letter types or with Cyrillic, 
Greek, etc. alphabets. The file produced as a result of reading contains the 
text read and all information pertaining to the writing image which the 
recognition contains--position, type, line thickness and size of the letters. 


On the basis of such data one can check almost all of the properties of the 


original document (letter accentuation, column structure, letter type changes, 
etec.). 
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Number Component Recognizes Numbers Written by Hand 


The teaching component makes it possible for the user to supplement the 
standard core of the recognition system with special signs needed by him the 
images of which can be obtained through the digitizer and for which the user 
provides an identification code. This method also ensures intelligent error 
correction since it may happen that in the course of processing some material 
the mechanical reading always makes a mistake on a certain letter because of a 
crude error in the letter image or because of a large deviation from the 
standard form. The user can classify such a distorted form with a definite 
sign, can supplement the recognition system with it and during a new reading 
the reading component will recognize a character so classified. 


In principle this program component makes it possible to build in a new letter 
type, but we do not recommend this method for this purpose since it would 
greatly reduce the speed and reliability of recognition. 


The editing component provides for further processing of the read text with a 
text editing program selected by the user (Word, WordStar, Multimate, etc.). 


The context component checks the recognized text according to the rules of the 
Hungarian language and if necessary modifies it. This is useful primari’y for 
a test of those characters the forms of which coincide in the letter type 
used. Examples are "zero" and the letter "0" or the "I" the "?" and the letter 
ww)" 7 


The blank form component supports secure, checked processing of filled in 
forms. With the cooperation of the user one can record the structure of a 
Dlank form. One can give the characteristics of the various fields--for 
example, hand written or printed, is it obligatory to fill it in or not, how 
many characters can it consist of, etc. The file obtained as a result of 
processing serves to load a aatabase. 


Further Development Ideas 


As of this writing the Reading, Editing and Teaching components of the page 
reading program have been prepared and the other components will be completed 
by the end of the year. 


We plan a further development of the program so that in addition to hand 
written numbers it will recognize hand written letters and to make possible 
the distinguishing and handling of graphic image details on the basis of image 
recognition. 


A domestic replacement for the image digitizing equipment, which for the time 
being can be obtained only from import, is being developed and following tests 
with an experimental prototype a decision will be macs regarding domestic 
series manufacture of the device. 


8984 
CSO: 2502/79 
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On Our Cover 


On our cover one can see the communications control of the Telephone Factory, 
which offers new possibilities for ESZR (Uniform Computer Technology System] 
and IBM large computer teleprocessing. The authors of the article, Oszkar 
Kovacs and Balazs Martos, describe the practical result of the research. They 
descrive the place of the TCT 3720 in a large computer environment, the 
structure of the equipment and its unique feature--its microprogrammed 
structure. 


Data Transmission Networks 


Making wu? of the services of IBUSZ for our travels we get into contact with 
computers. The data appearing on the screen are answers to our individual 
questions. By "talking" with the machine we can organize and sort our programs 
and travels. Andras Borasos describes the development of the IBUSZ data 
transmission network, from the first steps to the development of an expanded 
network, and the goals and experiences of the development. 


The SITA operates the largest packet switching data transmission network in 
the world, one which reaches every part of the world. 


With the swift growth in demand they have introduced data concentrators by 
developing a manual and automatic message switching network. Bela Fekete 
describes the development and the operation of the component units. He is the 
representative of SITA in Hungary and leads the operation of airport systems. 


8954 
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MICROELECTRONICS EAST EUROPE 


DIRECTOR INTERVIEWED ON STRATEGY OF HUNGARIAN INSTRUMENTS FACTORY 
Budapest MAGYAR ELEKTRONIKA in Hungarian No 6, 1987 pp 3-4 


LInterview with Zoltan K.-Szabo, director general of the EMG (Electronic 
Measuring Instruments Factory) by Bela Laczko] 


[Text ] [Question] You were elected by the enterprise council. In your opinion, 
on the basis of what factors dia the choice fall on you? 


(Answer) The primary factor for the enterprise council (VT) was that the 
period without a leader should be as brief as possible. So in the first 
selection “outsiders” were dropped from among the several suitable candidates. 
There were primarily conceptual differences among the candidates within the 
enterprise, they represented different views regarding the future of the 
enterprise. By finally deciding on me the VT also accepted my concept. As a 
new program this is the production of electronic technological devices within 
which the EMG assumes development and manufacture of automatic designing and 
measurement systems. We will try these out first in our own manufacture and 
then we felt that, on the basis of the experiences, other equipment 
manufacturers might also make use of our experiences. Thus we began 
development of ATE equipment (automated test equipment). Since we feel that in 
the future it will not be possible to manufacture modern, reliable electronic 
equipment without these tools we hypothesize that they will represent a real 
market in both the domestic and socialist relationship. 


i\Question)] As I understand it the EMG made a nice profit last year too. How 
will the modification of the regulators affect you? 


LAnswer) I would give a few data in connection with 1986 first. The production 
growth was 14 percert (in sales receipts, without a price increase); we 
doubled our capitalist export; we reduced stockpiles by 10 percent; profit was 
half that of the preceding year, but still greater than the industry average. 
So good results do not unambiguously guarantee an increase in profits, 
indeed...! I believe I should explain this. There were two chief reasons for 
the decrvase in profit. 


--It was our fault that there was a costs increase which became a significant 
factor in reducing profit. One of the problems here was the insolvency of 
enterprises belonging to us, because of which we incurred budgetary 
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liabilities. The interest burden of these was a good bit higher than the 
interest on late payments. There were penalties due to late deliveries which 
burdened us because of the parts import difficulties. The imported parts 
Caused a problem from another viewpoint too; the prices rose because of the 
devaluation of the forint. All these cost increasing effects could have been 
moderatec with greater attentiveness. 


--The so-called normative support system for socialist export--which is 
connected with the production tax--also developed unfavorably for us; supports 
became withdrawals. 


The drop in profit is causing many problems now, and according to a decree 
which appeared at the end of 1986 we must reduce wages "retroactively." This 
brings a reduction in personnel, which understandably is not too popular a 
measure. 


[Question] In my opinion the EMG manufactures too many products, for its size. 
The instrument industry is one of the most dynamically developing branches in 
the world, and at the same time it is increasingly specialized. Do you plan to 
take greater advantage than before of the possibilities of the international 
Givision of labor? 


L\Answerj Specialization is a difficult question in Hungary. I know that in the 
West there are firms which manufacture only one product family (e.g. logical 
analyzers) and yet make a fantastic living out of it. I believe that this 
cannot be imagined under domestic conditions. We have to stand on more “legs” 
here; specializing on one product group means too great a risk for the future 
of the enterprise. Let us look at the broad profile of the EMG from this 
viewpoint! 


The EMG manufactures three product groups: 


--instruments, 
--machine tool controls, and 
--ATE devices. 


In the past it also manufactured computer technology devices, but it gave up 
this profile in the past 5-year plan. The charge of many types is true 
primarily of instruments, but our market conditions make it necessary for the 
enterprise to have products which can be sold well domestically too. At the 
Same time these product groups are instruments, mostly instruments which need 
imported parts, and any import limitation can reduce production. The other 
market factor--the quota nature of socialist trade--can stand in the way of 
selling our highly valuable equipment (e.g. the ATE). If a regulator change is 
not to cause a crisis situation at the enterprise we must plan production--in 
my opinion--so that we can carry out a swift regrouping among the several 
profiles. The enterprise has the technological conditions for this. We built 
this up already. 


\Question) In regard to the preceding question, it is difficult to get EMG 
instruments here at home despite the fact that they are quite expensive. What 
is your opinion about this, can you promise the users an improvement? 
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\Answer] It is certainly true that it is rather difficult to get EMG 
instruments on the domestic market, on T 


e has to wait a long time at the MIGER 
(Instrument and Office Machine Marketing Enterprise] for a new instrument. “he 
MIGERT indicates the need to us too, customers are seeking oscilloscopes 
primarily. And this is cur instrument family with the largest capitalist 
import content, we simply cannot increase production. What might be done-- 
since oscilloscopes are the profile of the Soviet Union within CEMA 
specialization--is to sign a manufacturing or trade agreemeit with the 
rcoer ~ ‘ 


Soviets. Another possibility is for the MIGERT to 
foreign exchange allotment to tne acquisition of parts, but this might sake 
the instruments more expensive. 


nsider an improvement in domestic instrument supply to be important from 
every viewpoint, we will do what we can for it 


.\Question] What is the future strategy of the enterprise, what are its plans, 
what sort of obstacles must be overcome to realize the plans? 


.Answer]) Strategic questions are in the sphere of authority of the VT, as I 
mentioned in connection with the fi ; there r no essential 
3ifferences between the VT and my personal strategic ideas. We will intain 
the three product groups; we wil. e f ith products having 4 
ter intellectual content; and we will try t r products more modern 

ea 


lerating technical wih jercagueaie This latt is the biggest problem for 
4s too, as for any other stat e enterprise. The “free market” has recently 
increased the value of developaenta} l work; the only problem is that this was 
not realized within the frameworks of the enterprise. We have no way to give a 
consideratie pay increase to our devel mages ali at once, we cannot restructure 
tne enterprise wage system. We were able to increase the pay of starting 
engineers; young people start with us today at 5,300-5,500 forints. We are 
able to honor our experienced engineers, the ones creating sew intellectual 
products, with royalties--on the basis of solutions involving lega. 
protection. hgh this question was unsolved at the EMG, now we want to 
realize a more liberal enterprise prect ice. In practice this means that we 
must pay !0-30 million forints for the more than 100 valid inventions. I think 
that this will represent sufficient incentive for the sore expericacedc 
tecnnicians to accelerate development. 


7 t «> a : 7 wy .% ‘ + ‘= —— ~ as 4 > =~ ‘ » 7 Acwe” A? _-* 
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a > . ‘ > > ~ vw "me . - . . ‘ ‘ ‘ .. ~ 
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. _—— i ‘ ‘ ’ ’ . - eal —~t 4=* . (\4ee te het 1 4 *& - 
progr ammadiility, nagner seve, proces He | 444, an) BOLLLLy we WUAe . ne 
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MICROELEC” t0ONIC EAST EUROPE 


TCT 3720: NEW HUNGARIAN DATA TRANSFER CONTROL 
Budapest MAGYAR ELEKTRONIKA in Hungarian No 6, 1967 pp 10-13 


\Article by Oszkar Kovacs and Balazs Martos: “New Domestically Menufactured 
Data Transfer Control: The TCT 3720 Teleprocessing Processor” ) 


[Text] For a long time the Telephone Factory and MTA SZTAKI (Computer 
Technology and Automation Research Institute of the Hungarian Academy of 
Sciences ) have cooperated successfully in research, development and 
manufacture of teleprocessing equipment. Research connected with 
teleprocessing has been conducted for a long time at MIA SZTAKI in the area- 
of sicroprogrammed computer architectures, the technology of sicroprogramming 
and computer networks. A practical], result conmected to this work is the TCT 
3720 (EC 8372) teleprocessing processor ‘eveloped or a commission froe the 
Telephone Factory. The equipment has successfully passed international tests 
within the framework of the ESZR |Uniform Computer Technology Systes] and a 
number of domestic and Soviet state authority tests. 


Introduction 


- 
ae 


The remote and collective accessing of computer resources became necessary i 
an early stage of computer development. The teleprocessing technique thus 


Geveloped. 


Teleprocessing systems became increasingly complicated in the course of use 
and the nusber of remote users increased. As a result the control of sore 
complicated large computer systems put gore and sore adginistrative burden on 
the central computer, and less and less power was available for data 
processing. 


In the course of the development of computer technology they succeeded in 
solving this contradiction in several ways: 


--by increasing the central processing capacity; 


-<-by decentralizing data processing in such a way that data were processec Dy 
individually installed sicro and sinicomgputers; and 
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--by increasing the intelligence of the elements of the system, saintaining 
th teleprocessing structure, in such a way that only data processin tascs 
accounted for the great bulk of the resources of the central processing unit. 


information link between the several processing tasks. In practice, however, 
Gata exchange between decentralized processing sites is necessary in sost 
cases, sO we come to the third solution, which is the presently sost favorable 
solution for larger information teleprocessing systems. With the spread of the 


ISDN principle the transgzission of digital saterial causes fewer and fewer 


In ESZR and compatible large computer systegs control units connect cata 
transgission to the I/O interface of the channel. The TCT 3720 also can be 
t 


his standarc way (Figure |). 


connectec into a systes in 


. 


























- Central 
<. Channel 


The TCT 3720 equipment is a programmable data transfer control device, which 
means that at the beginning of operation its control program sust be loaded 
froe the central cogsputer through the I[/0 interface. 


Programmability has the following advantages: 


--The system can be flexibly reorganized at any 
control progras prepared according to new considera 


er? «Ff 
~~ 
oO 
S 
“a 
. 


--Thanks to the higher degree of intelligence of programmed equipment the 
between the computer and the data transfer control is less administra 


«? 
~~ 
< 
> 
** 
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Table 2 shows the computer-side surface: 





Iten ESZR IBM 

Central computers which R 20, RYAD-2, Systems 360, 370, 3400, 
can be connected RYAD-3 3030 and 4300 
Channel types which mpx, selector mpx, selector 


can be connected 
Number of central computers a maximum of 4 
or channels which can 

be connected 
Transmission speed in max. 20 K bytes/s 
the channel 


The characteristics of the line-side surface are given below. 


Interface types: 


--CCITT V.24/V.28 (ISO 2110; RS-232-c) 
--CCITT V.25 (ISO 2110; RS-366) 
~-CCITT X.20/X.24 (ISO 4903) 

~-CCITT X.21/X.24 (ISO 4903; RS-422) 
--CCITT V.35 (ISO 2593) 


Types of telecommunications lines which “an be connected: 
--switched or leased 2/4 wire telephone connection; 
--leased 2/4 wire galvanic connection; 

--public postal line switched data network; 

--broad band connection. 


Data transmission speeds: 


--with internal clock signal, 50 - 19,200 bps; 
--with external clock signal, max. 64 K bps. 


The maximum number of data transmission lines which can be connected is 64. 


Types of Terminals Which Can Be Connected 


ESZR IBM 
Code No Model Model Protocol Code 
; Ec 8591 t 51 Start-Stop MTK 2 

EC 8592 T 63 CCITT No 2 

T 100 

F 1000 
EC 8570 TAP 70 2740/41 . CCITT No 5; 
EC 8575M ASCII; KOI-7 


(continued next page) 
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Types of Terminals Which Can Be Connected (continued) 


ESZR IBM 
Code No Model Model Protocol Code 
EC 8564 AP-64 2260 Start-Stop CCITT No 5; 
ASCII; KOI-7 
EC 8534.01 TAP 34 2780 BSC ° 
EC 8534.02 a " " " 
EC 8534.03 TAP 34VER » " " 
EC 8534.75 TAP 34EDT 3275 " " 
EC 7290 TAP 34GDT 3276 " " 
EC 7920 . . SDLC/HDLC " 
EC 8566 " " 
3767 ad ASCII 


Autobiographic Notes 


Oszkar Kovacs: I graduated from the Electrical Engineering School of the 
Budapest Technical University in 1971. Since then I have worked in the 
computer technology development main department of the Telephone Factory. I 
have participated in or led the development of a number of data transmission 
devices (modem, telegraph line coupler, error protection equipment). I won my 
doctorate in 1985 at the Budapest Technical University, on the theme of 
operations monitoring questions with computer networks. At present I am 
leading work connected with development and manufacture of the TCT 3720 
processor. My interests are computer networks, technical history and choral 
singing. 


Balazs Martos: I graduated from the Electrical Engineering School of the 
Budapest Technical University in 1977. Since then I have worked at the 
Computer Technology and Automation Research Institute of the MTA. During the 
past 10 years I have done or guided microprocessor hardware-firmware work on 
various research and development themes. I am especially interested in 
questions of microprogrammed control. I and my colleagues received the 
Institute Prize for development of the TCT 3720 processor. 
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MICROELECTRONICS EAST EUROPE 


HUNGARY: SIMPLIFIED PROGRAMMABLE LOGIC CONTROL 
Budapest MAGYAR ELEKTRONIKA in Hungarian No 6, 1987 pp 35-39 


LArticle by Lorant Vargha: "A PLC Central Unit.” The first paragraph is the 
summary provided by the journal. ] 


\Excerpts] The article deals with several systems technology questions of 
PLC's. It compares the central units of various products and on this basis 
proposes a new circuit and systems technology arrangement. The essence of the 
solution is that it creates--in addition to the usual addressing system of 8 
bit microprocessors--a memory reference addressing mode. The execution time 
for logical instructions decreases significantly with this solution. In 
conclusion it presents a solution which simplifies the writing of the PLC 
program in that it demands less systems technology expertise from the 
designer. 


Reducing Cycle Time With Hardware 


Our research was directed at how to exploit the advantages of microprocessor 
and logical processor systems without having to use a multiprocessor systen. 
We summarize the results of this research below. 


Development of Central Unit 


The essence of the solution is that we accelerate with a circuit solution the 
execution of the large number of logical tasks necessary primarily in PLC 
equipment, still using customary microprocessors. This is done by using, when 
developing the circuit, a “memory indirect” addressing possibility to select 
the variables for a solution of logical tasks. 


The solution is based on the following perception. For example--taking the 
Intel 8080/85 microprocessor as a base for the illustration--tne ANA M;: ANAr 
and ANI D instructions are available to execute the AND operation. Of these 
the ANA r instruction given with mnemonics executes the operation between 
internal registers and so cannot be used for the variables stored in memory. 
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Execution of the ANA M instruction is as follows: 


--During the first cycle (fetch) it reads in the instruction code (ANA M) 
which can be found in the memory addressed by the program counter. 


--During the instruction execution cycle the internal HL registers determine 
the memory-address-channel, the AND operation takes place by place value 
between the content of the memory cell thus selected and the previous value of 
the accumulator. 


Thus this instruction is not directly suitable for execution of the usual 
instruction in a PLC ‘instruction code and variabie address). 


With the circuit solution which can be seen in Figure 1 one can develop 
hardware with which the above instruction form can be executed also. 
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Figure 1. Key: 


1. Data channel 3. Timing/control and I/0 logic 
é. Address channel 


Naturaily we have shown only that part of the central unit with which the 
solution can be demonstrated. 


The essence of the solution is that the microprocessor can access the 
variables stored in the Me memory by memory indirect addressing. The task of 
the MUX unit is: 


--if the Me has a "1" bit organization it generates the unit complement of the 
input or output variable, depending on the instruction; 


--if the Me has an "n" bit organization it selects the variable in addition to 
the above task. 
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l instructions can be executed directly with this circuit solution if 
the timing/control unit operates as follows. 


In the (fetch) cycle the program counter address given by the sicroprocessor 
is set aside in the T! store. The information appearing at outputs C1-Cy< 
selects the "k" bit instruction code stored Dy M1/1 and the value of thé 
variable address ("n" bit) belonging to the instruction, stored by M1/2. 


In the fetch cycle the "k" bit instruction produces through the instruction 
code converter PR (preferably a PROM) something which is "understandable" to 
the microprocessor (ANA M in our example), which the microprocessor samples. 


If tne value of "k" is identical with the word length of the microprocessor 
there is no need for code conversion, so the instruction code can reach the 
data bus through the E1 unit. 


During the fetch cycle the Mi/e "n" bit address part controls the address 
inputs of the Me memory and--if the MUX is included--of the multiplexer. Thus 
the selection of the variable begins in this cycle. 


In the second cycle of the instruction the microprocessor gives the content of 
HL to the address channel (A).a,.) but the timing/control logic forbids 
loading it into T! so the previous PC content remains in it. 


In the execution cycle the timing/control logic enables the MUX and a link is 
created between the data channel and the Mec. During instruction execution the 
value of the program counter has increased by one, and execution of the next 
instruction can begin. 


Naturally other logical instructions can be used in a way similar to ANA M, 
for example ORAM, XRA™M and of the data transfer instructions, for example, 
the MOV A, M and MOV M, A, which can execute load and storage of the variable. 


The customary PLC instructions and the mnemonics of the Intel instructions 
realizing tnem--remembering that the MUX unit is also capable of comp’ ementing 
the variable--are: 


LD Load MOV A, M 
LDC Load Complement Data MOV A, M 
AND AND ANA M 
ANDC AND Complement Data ANA M 
OR OR ORA M 
ORC OP Complement Data ORA M 
XOR XOR XRA M 
XORC XOR Complement Data XRA M 
STO Store MOV M, A 
STC Store Complement Data MOV M, A 


There is no need for a Wait condition during instruction execution so 
presuming a clock signal of 3cU ns an instruction execution takes !.2e 
microseconds. 
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The task of the memory M is to store firmware and other programs. The E 

E3 units offer an opportunity to check and modify the several memory ce 
while the ES and E5 enabling/forbidding units maintain the link between t 

memory and the [I/O units. "very unit can be realized from the usual ci 

assortment. 


For realizing the count/delay function one can use the RST instructions, with 
which one can call the appropriate subroutine. But it is useful to design the 
timing/control unit in such a way that even then there should be a possibility 
for realizing memory indirect addressing. According to calculations the delay 
routine requires about 15-cU microseconds. The useful instruction structure is 
as follows: 


M1 Me 
Instruction code (delay) address | 
Constant address < 


where address 1 can contain, for example, the place of the delay value--which 
thus can be charged from the program--and the constant can be the delay 
value--which cannot be changed from the program--and finally address < can 
show the place of the current value of the delay value. Naturally only one of 
them can be given as the delay value, the other value is indifferent. 


If the timing/control unit is suitably structured the M1/1 and Mi/e2 can also 
be used to run other programs, for example macnine code programs. 


Direct addressing logical instructions can also be used, in a mannger similar 
to the above, with the “memory indirect” addressing mode without cnanging in 
principle the arrangement which can be seen in Figure |1. The necessary change 
to the M1 memory block can be seen in Figure c. 
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The memory block was prepared presuming that the instruction code--which T2 
stores--also contains an address part. Thus the CM! address is determined 
jointly by the stored and the subsequently addressed memory (M1) output. The 
CM! channel serves to access the M! memory through the E2 unit. In this case 
there is no need for an El unit. The timing/control iogic depends on the 
requirements selected but it must ensure the following instruction execution. 


We will describe the working of the system with an ANI M instruction. sow the 
PLC instruction can be in the M! memory in two sequential locations: 


a- the instruction code and the variable address part depending on the 
solution, 


db. the other bits of the variable address. 


Execution of ANI M is as follows: 


--During the fetch cycle the information in CC ye (output of Ti) selects the 
instruction code and the variable address part, which are stored in T2, and 
the instruction code gives the ANI M instruction code, through the PR code 
converter, to data channels Do=-D - At the end of the fetch cycle the address 
of the program counter increases by one. 


--In the execution cycle the content 
PLC type instruction, which contains 


cr Oo 


{ C2-Ci5 points to the second byte of a 
he value of the variable address. 


Selecting the value of the variable can take place in the manner described 
above. 


Without detailing the rest of the operation, the Intel mnemonics corresponding 
to the PLC instructions described above are the following: 


LD Load IN D 

LDC Load Complement Data IN D 

AND And iI D 
ANDC And Complement Data ANI D 
OR Or ORI D 
ORC Or Complement Data 

XOR Xor XRI D 
XORC Xor Complement Data XRI D 
STO Store Out D 
STOC Store Complement Data Out D 


Note: In the case of the Out instruction it must be ensured that the T! store 
gets a write-in signal only in the first two cycles, so in the output cycle, 
when reading in the second byte, T! will store a valid PC address. 


The advantage of this systems technology solution compared to the preceding 
one is that memory utilization is somewhat better; the disadvantage is that 
instruction execution is slower because, presuming elements with the same 
speed, a Wait condition gust be inserted in the execution cycle, and design of 
the timing/control unit is more complicated. 





In both systems the timing/control unit can determine the signals needed to 
authorize operation of the several units on the basis of the following 
information: 


--It follows at the time of a PLC type instruction. 
It is useful to store the information in a flip-flop which can be set fros 
the program, the value of the address domain can also be used to erase it. 


--The address domain. 
It is also useful to gaintain “semory indirect” addressing for non-PLC type 
instructions. 


--The microprocessor timing/cont:0l and a status indicator (e.g. signals of 
the M1). 


During data traffic between the peripheral units and the M2 semory the 
timing/control unit sust ensure joint use of the Mc. During this time the 
gwicroprocessor is also capable of carrying out other tasks. In the case of 
small systems, naturally, such a structure of the input/output logic is not 
absolutely necessary. 


Memory Organization 


Another factor in developing PLC's is that they should require the least 
possible digital systems technology knowledge from the person preparing the 
eontrol technology program. As we aiready sentioned, in the case of a PLC 
operating with stored variables the designer need not know of the existence of 
the hazard, whicn is a good example of the foregoing. 


At the same time a task described with the following interdependencies--which 
is a program for a stepping register functicna--cannot be realized with a 
sequential program. In studying the connection we presume that C_-' exists for 
only one cycle time. P 


~1*¢p Sin, * psi 
a he * wr 
afcPo, . chon 
3*’pse * “ps3 
“n**p*n-1 * “p<n 


When the C_-1 condition is met the Q;=S;,, condition is also met if the central 

unit is to solve the otner Q,,.. Q,, interdependencies, so after solution of 

the entire \¥, - Q.) function the total output has a value of 
“ysQpeQge--- On Sin 


which is obviously false. 
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The general thod for eliminating the phenomenon described abo 
tne output variables in a buffer; in the course of solving this we s 
ms with a stable value for it. The method is shown in the follow 


equatio ng 
example: 
~1=pSin * ‘R 
“2=CpPy + “pe 
on *<pPn- + CoS, 
1=013P2=Q2...- P.=Q, 
The disadvantage f the solution grammer gust recognize that 


7 
ts 
sisilar nenomena can enter a critica 
7 > 


ro 
ion situation and elisinating 
this requires additional prograsz s - 


S progrags runnirg. 
The following solution eliminates both problegs. 


we divice the part of Mé containing the input and output variables into two 
parts each: 


Mc/I, the old value of the input variables, if x=1, 
Mc/I, the new value of the input variables, if X=0, 
M</O,, the old value of the input variables, if x-=1, 
Mc/O., the new value of the input variables, if x=0, 


where the value of x is given by the following interdependency: 
K=¥*A logical, when addressing a PLC variabie, where: 


the control bit, which is set by the CPU, the value of which should 
mented after execution of the control algorithms, and 


* 
> * * 
o w 


be comp 


A {s the address bit, which distinguishes the two domains of the input 
and output variables. 


To make the above more concrete let the memory domain of the logical variables 
be 256 bytes. 


Then the A7 bit of the address selects the location of the input and output 


me AO bit of the address can figure as A. and 
é 


AO-A5 determine the byte containing the logical variable addressed. 


on this basis the I/0 logic is: 
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communication technology. Among the high- and low-voltage products on display 
were switches, lining insulators, lightning arresters, safety valves, star- 
triangle starters, a thyristor converter and sets of clamping materials. 


In the group of electric motors Polish products inctuded electric drives, with 
an explosion-proof version; in the category of fireproof mining equipment, 
OV-1202 contact breaker, 660 V, and OZTU-1351 transformer, 660 V. Among 
remote control units shown at the exhibition was a multiplex telegraphic 
apparatus TGFM-8n and fire signalization station CSP-02. A Teldis switchboard 
and interoffice communication device manufactured by Tetlko-Telfa in Bydgoszcz 
deserves special mention; the product was nominated for the gold medal of the 
contest. 


Metronex was repesented at the show mainly by automation devices and 
electronic measurement equipment, including the four-channel multifunctional 
microprocessor regulator Eftronik M. As usual, printers made in Poland under 
a CEMA specialization contract were on display. 


The exposition from Unitra Central Agency featured color kinescope A56-70I1x 
made by Polkolor in Piaseczna. Other exhibits included monitors, letter 
synthesizers, telephone conversation recorders of type RK-153 and semicon- 
ductor mateirals and subassemblies. 


The products exhibited by Varimax included a food processor, electrical oven 
and hotplate. 


9922 
CSO: 2602/27 END 


120 








END OF 
FICHE 
DATE FILMED 











